In Italy, malaria has been known of ever since the Roman era, and was present in all the marshes. In 1844 the prevalence of this disease reached 70%. 1 At the beginning of this century, since malaria was considered a social disease in Italy, quinine salts were made available by special law for mass prophylaxis. Vector control using Paris green, together with land reclamation, were widely implemented to reduce malaria transmission. Very good results were achieved in several areas. 1 During the second world war, the number of malaria cases increased dramatically, due to the flooding of vast territories in central Italy by the German troops, to hinder the moving of the Allied Armed Forces. The reclaimed lands returned to be the huge breeding sites of malaria vectors that they were many years earlier. 2 Following the excellent results obtained in pilot projects against malaria vectors, carried out by the US Army in central Italy, and by the Laboratory of Parasitology of Istituto Superiore di Sanità, directed by Professor Alberto Misssiroli, based on one single round of DDT indoor spraying per year at 2 g active ingredient/m 2 , in 1947 a national malaria eradication program was initiated under the leadership of Missiroli. At the end of the first year of implementation of the planned 5 year National Program, unbelievable results were obtained. In fact, in 1948 falciparum malaria was stopped in Italy, while a few cases of vivax malaria were still registered for one more year. 3 The last endemic focus of P.vivax was reported in Palma di Montechiaro, Sicily in 1956 4 followed by sporadic cases in areas near Palermo in 1962. 5 Following consolidation of results, on November 17, 1970 , the WHO included Italy among the malaria-free countries. Since then, almost all reported cases have been contracted in endemic countries where malaria is still widely present.
From 1964 to 1978 the increase in imported cases has been constant, reaching 200 cases/year, caused by the substantial flow of refugees mostly coming from Southeast Asia. 6, 7 Between 1979 and 1984 the number of cases has decreased substantially with slight variations to around 100 cases/year. 8 Since 1985 (Fig. 1) , however, there has been a steep increase, which reached a peak of 811 cases in 1994 and averaged 800 cases/year until 1996 (791 cases). 9, 10 The survey of cases reported in 1997 and 1998 indicated a new increase (885 and 973 cases respectively). 11 In 1997, in the province of Grosseto, a case of introduced malaria was reported, the first since eradication of malaria from our country. 12 This paper presents a detailed analysis of the current epidemiological situation of malaria in Italy and makes the first attempt to calculate malaria incidence in Italian international travelers.
Methods
Since 1989, at the Istituto Superiore di Sanità (ISS), an archive of malaria cases has been established to provide a continuous outline of the epidemiological situation, in order to promptly set up appropriate prevention and control interventions. Report of malaria cases is mandatory as well as another 43 infectious diseases. Clinical cases of malaria are microscopically diagnosed by the microbiology laboratories of the Local Sanitary Units. The positive cases are reported through the Regional Sanitary Offices, to the Department for Prevention of Ministry of Health. The peripheral blood smears are referred to the Laboratory of Parasitology, Malaria Unit, of the Istituto Superiore di Sanità (ISS), for diagnosis confirmation and species identification.
Data from case reports reported to the ISS from 1989 to 1997 have been analyzed using EPI Info v. 5.01 software. Each report form requested the following data: name, age, gender, country of birth, residence, reason for travel, country visited, drugs used for prophylaxis and compliance, date of arrival in Italy, onset of symptoms, clinical and microscopic diagnosis, date of hospital admission and dismissal, clinical outcome.
Statistics on intercontinental travelers from Italy to malaria endemic countries have been provided by the Ministry of Transport, Direzione Generale per l'Aviazione Civile. These data took into account only passengers leaving Italian airports by national or foreign airline companies.
Results and Discussion
Epidemiologic Analysis of Cases, 1989 Cases, -1997 From 1989 to 1997 a total of 5,898 cases of malaria were confirmed microscopically by the national reference laboratory at the ISS. Almost all the infections (5,773 cases, 97.9%) were contracted abroad, while 106 cases (1.8%) were relapses of P.vivax or P.ovale and 19 cases (0.3%) related to subjects who had never been out of Italy (Table 1 ). In 7 of the cases belonging to this group, transmission occurred during blood transfusions. 13, 14 In 2 cases, transmission occurred through contaminated syringes, 1 in a physician treating a malarious patient, 15 and 1 in a drug addict. In 9 cases it was not possible to ascertain the cause of infection; 2 of these 9 cases, resided near an international airport, and were probably due to an infectious bite of mosquitoes brought into the country by airplanes; 16, 17 in the other 7 cases, defined cryptic, transmission was attributed to mosquitoes brought into the country in containers or personal belongings (baggage malaria) of passengers. [18] [19] [20] [21] [22] In August 1997, a case of introduced malaria not followed by secondary cases occurred in Tuscany. 12 The infections occurred in Italian citizens accounted for 56%, of which 3,070 (93%) were residing in Italy, and 235 (7%) were residing abroad and had reentered the country temporarily. The cases which related to foreigners accounted for 44%, of which 736 (28.4%) were recently immigrated and 1,857 (71.6%) resided in Italy and had taken a trip to their native countries. In the period 1989-1997 (see Fig. 1 ) there has been a constant increase in the number of cases affecting foreigners, mostly nonEuropean Union (EU) citizens. Among Italians, the number of cases remained constant until 1992, then in 1993 we noticed a substantial increase, which remained high in 1994. This increase was due to cases affecting military personnel on United Nations peace-keeping missions in Somalia and Mozambique (75 cases in 1993 and 104 in 1994). 23, 24 In 1995-1997 cases affecting Italians seem to have returned to normal figures. 11 The percentage of male patients was 75.6 and the largest age group (58.5%) is made up of 21 to 40-yearolds consisting of workers and young tourists. These figures agree with the sex and age breakdown of international travelers. 25 Between 1989 and 1997, the number of deaths due to falciparum malaria was 55, with a mean fatality rate of 1.2% (Fig.2) . Most of deaths occurred in Italians (49 cases) or nonimmune non-EU citizens (4 cases), whereas only 2 deaths were reported among non-EU citizens coming from malaria endemic countries. The mean fatality rate from P.falciparum among nonimmune subjects was 2.3%. The number of deaths per year remained almost constant until 1995, then the ones reported in 1996 and 1997 appeared abnormal: in 1996 there were no malaria related deaths, while in 1997 there were 12 deaths. Among the fatal cases, 25 subjects (45.5%) had contracted the disease in Kenya, and the rest in other African countries. Although fatality rates were three times higher among females (1.7%), than among males (0.6%), an analysis of reporting forms reveals no relationship with other risk factors (such as prophylaxis, period of time between onset of symptoms and diagnosis). Fatality rates also increased along with the age of subjects (p>.001) starting with 0.1% in patients less than 30, and reaching 3% among patients over 50. These figures agree with those reported from other European countries [26] [27] [28] and from the United States 29 but fatality rates remained the highest after that reported in Germany. 26 According to the information reported on the notification forms, 77% of the patients had not taken chemoprophylaxis regularly (or at all) while traveling abroad. Only 36% of the Italians, and 4% of foreigners took chemoprophylaxis regularly.
Among Italians, the greatest number of cases (14.6%) usually occur in January, which is the period following the greatest flow of tourists who spend their Christmas holidays in tropical areas. Instead, among foreigners, the greatest number of cases are reported in September (28.6%) which is the period which follows visits to their native countries.
Italians traveled abroad for tourism (47.4%) and for work (45.6%), whereas 7% of Italians resided in endemic areas and reentered Italy temporarily. Among foreigners, 66.9% were residing in Italy and had returned to their native countries temporarily, 28.4% had entered Italy for the first time, and 4.7% had traveled for work. Italians who had traveled for work included the following categories of professions: missionaries (20.7%), military personnel on UN missions (15.1%), employees of companies (14.1%), construction workers (12%), and industry workers (12%).
The greatest number of malaria cases were reported in northern Italy due to the relative large number of travelers visiting malaria risk areas. Two-thirds of malaria cases were reported in Lombardia (26.4%), Veneto (20.7%), Lazio (13.1%), and Emilia Romagna (11.6%). In southern and insular regions, the number of malaria cases seems to be on the increase, but this may be due to greater respect of regulations related to reporting infectious diseases.
The analysis of the 5,808 malaria report forms including Plasmodium species, and continent of infection is reported in Table 2 . P. falciparum was the etiological agent 8 J Table 2 ). The frequency of plasmodial species varies according to the country and the continent in which the infection was acquired. In Africa, P. falciparum is widely present (81%), whereas in Asia and Central and South America P. vivax is prevalent (82.4% and 71.8% respectively). Africa is the continent from which the greatest number of subjects contract malaria (88.4%), followed by Asia (8.2%), Central America and South America (2.6%), and Oceania (0.4%). The 21 cases reported in Europe (0.4%) are related to transfusion and cryptic cases already reported above (19 cases), and 2 infections contracted in Turkey (P.vivax).
Infections were acquired in 68 different countries, but about half of the infections were contracted in only five countries: Ghana (14%), Kenya (11%), Senegal (10%), Nigeria (9%), and India (5%). The principal countries in which Italian travelers contracted the infection were: Kenya (17.4%), visited mostly for tourism, and the Ivory Coast (6.9%), visited mostly for work reasons. Among foreigners, the countries most visited are: Ghana (27.6%), Senegal (21.9%), Nigeria (12.5%), and India (6.6%). These are also the countries from which the greatest number of immigrants come.
Estimate of Malaria Incidence in Travelers
The growing number of intercontinental travelers, stimulated by the vaster services offered by airlines, has certainly contributed to the increase in malaria cases among Italian citizens. Although it is not possible to know with certainty, for each country, how many of the travelers are Italian, by using data provided by the Ministry of Transports for the period 1989 to 1997 (CIVILAVIA 1991 (CIVILAVIA , 1992 (CIVILAVIA , 1994 (CIVILAVIA -1995 (CIVILAVIA , 1996 (CIVILAVIA -1997 , it is however, possible to estimate the number of Italians who traveled to endemic areas. Table 3 reports the number of travelers who went to Africa, Asia, and Central-South America, and an estimate of those who visited countries affected by malaria. Evaluation of malaria incidence should take into account the length of exposure, and that the risk of malaria in a continent varies widely from country to country, and within the territory of a given country, being lower in urban areas and very high in rural areas. Only having access to generic data regarding destinations and length of the stay, it is possible to accurately calculate the incidence of malaria in travelers. By extrapolation of the available data, we can assume that the length of exposure to malaria risk is on average 8 days for tourist travelers, and not less than 1 month for workers. However, in order to carry out a comparative analysis of the incidence of malaria, taking into consideration several years and geographical areas, the number of malaria cases among Italians was compared to the number of travelers in the geographical areas in which the malaria was contracted, and an attempt to assess malaria incidence by country, in some important destinations of Italian travelers in 1997 was done. The incidence of malaria by continent, thereby calculated, appears slightly fluctuant but substantially stable over the years (Fig. 3) , with an average value of 1.5/1000 in Africa, of 0.11/1000 in Asia, and of 0.04/1000 in Central-South America. From 1989 to 1997, the traveler flow to malaria endemic countries of Africa and Central-South America has increased about 200%, and travel to Asia is about doubled, without any significant increase in malaria incidence. In travelers who went to Africa, the incidence appeared to be 10-20 and 30-40 times greater than in those who went to Asia and America respectively. These data are in agreement with what has been observed by other authors, in groups of European and American travelers. 30 The incidence by countries (see Table 3 ) appears to vary largely within continents, according to the local level of endemicity, but mainly to the nationality of the travelers (Italian or non-EU citizen) and to the type and reason of the journey. In Africa, the low value of incidence reported for Kenya (0.09/1000) is certainly due to the fact that this country is visited by Italians mainly for tourism, and only a few travelers to and from Kenya are represented by local immigrants; on the contrary, individuals traveling to and from Ghana (6.0) are mainly represented by local immigrants coming from high malarious areas; the highest value was reported for Madagascar (6.5), a country visited only by a few hundred people. This is probably due to the particular kind of journey (trip in the forest) carried out by young Italian tourists, and to the presence of a very high number of Italian missionaries in that country. Both category of travelers, for different reasons, probably do not follow the prophylaxis recommendations carefully. In the countries of Asia and Central-South America the incidence appears to be more uniform, with the higher values reported in some countries of Central America (Costa Rica 2.1, Haiti 1.0).
The increase of 100% of imported malaria cases observed in Italy from 1989 to 1997 is mainly due to the immigration from African and Asian countries, and only partially due to the increased number of Italians visiting malarious countries. In fact, compared to 1989, the number of Italian intercontinental travelers has nearly doubled, but malaria incidence in Italians has remained quite stable. The immigration flow from malaria endemic countries towards Italy started several years ago, and has so far produced the settlement in our regions of a fair number of immigrants originating from malarious areas, who yearly travel mainly in subSaharan Africa to visit their relatives and friends. The risk for our immigrants of contracting malaria is becoming higher and higher, either because of the reduction of their immunity, or the frequency of their travel. The past acquaintance with malaria by most of the immigrants from African and Asian countries has so far not contributed to the compliance of preventive measures and adequate chemoprophylaxis, while, on the contrary, the recent wider spread reappearance of malaria has induced in Italian travelers a greater attention to the protective measures against malaria, with particular emphasis on man-vector contact reduction. 
